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N3006peteHre 0THOCUTCS K 00J1aCTH MOJIEKYJISIPHON T€HETUKH, TEHOCUCTEMATUKU U
dhapmakornosuu. Mcmonp3oBaHrue Ha0Opa CHHTETUYECKUX OJIUTOHYKJICOTHIOB IMTO3BOJISIET
JIOCTOBEPHO UACHTU(ULKMPOBATH BUOBYIO MPUHAIIIEKHOCTD JIEKAPCTBEHHOTO PACTEHUS -
apasuu Bbicokol (Aralia elata (Miq.) Seem.). I300peTeHne MOKeT ObITh UCIIOJIB30BAHO JJIsSI
BBISIBIICHUS] BUIOBOM MPUHA/IJIEKHOCTH TAHHOTO PACTEHUSI B XOJ1€ TIPOBEACHUSI CKPUHUHTA
PACTUTEIILHOTO ChIPbS JJIsI KOHTPOJIA HA COOTBETCTBUE COCTABA, AEKIAPUPOBAHHOTO
MIPOU3BOIUTEIIEM.

Cpenu 60JIbIIIOTO KOJIMYECTBA METOI0OB F'€HOAUATHOCTUKH C LENIbIO0 UACHTU(PUKAIUN
npucytcTBusi JIHK untepecyromero Buaa pacteHuil B 00pasiie B KaueCTBE OCHOBBI HAIIIETO
n3zo0petenus Obu1 IpuHAT popmat [TLIP ¢ nerekuueit B pesxume peasbHOro BpeMEHHU Ha
OCHOBE paszpymaemoro 3o8aa. [T1{P B peaibHOM BpeMEHM UMEET MPEUMYILIECTBO MEPET
00braHBbIMH [ TL[P-cucTeMaMu HACHTU(DHUKALIMY - OTCYTCTBUE HEOOXOAUMOCTH IMOCIIEAYOIIETO
aHaIM3a, YTO MUHUMHU3UPYET PUCK KOHTAMUHAIMU B JJaOopaTOpuu. XapakTepHa TaKxkKe
MOBBIIIEHHAS YyBCTBUTEILHOCTh U OTCYTCTBUE JIOKHOMOIO0KUTEILHOTO Pe3yJIibTaTa Mpu
HecnenupuIHOM OTXUTe MpaiMepoB. Kpome Toro, ciieyer OTMETUTh 00ECTIeYeHHOCTh
MPAaKTUUECKU BCEX MOJIEKYJIIPHO-TEHETUUECKUX TMarHOCTUYECKUX JTabopaTopuit
o0opyaoBaHUeM, HeOOXOoUMBbIM 711 ipoBeeHus [P ¢ geTexuueit B pexxume peaabHOTO
BPEMEHU U IIUPOKOE UCIIOJIb30BAHUE METOAA B KIIMHUYECKOMN TIMATHOCTUKE U OpraHAMU
TOCKOHTPOJISL.

Ha ocHoBe ananv3a MeTO0B AETEKIUY MTPOIYKTA MOJIUMEPAZHON EMTHON PEAKIUU
BBIOMpPAEM METO]T Ha OCHOBE pa3pyIlaeMoro 30H/a, TaK KaK OH OTHOCUTCS K CIIeIU(DUIHBIM
METO/IaM JIETEeKIMH, BO3MOKHO CBOOOJIHO €ro UCIOIb30BATh 0€3 HAPYIIIEHUSI aBTOPCKUX U
CMEXHBIX ITPaB (IIEPBOHAYAIILHO CUCTEMA PA3PYILIAEMOr0 30H/1a IpemioxkeHa B 1991 rony,
MIPU 3TOM BCE TTAaTEHTHI HA HACTOSIIMNA MOMEHT 3aKOHUMJIU CBOE JICHCTBUE).

[TpoToTut - paccMOTPUM UIEHTU(DUKALMIO JIEKAPCTBEHHBIX PACTEHUI C UCTIOJIH30BAHUEM
¢dparmenTa ITS2, ammmuduippoBanHoro crienuuuHbiMEU mpatimepamu [Chiou SJ, Yen JH,
Fang CL, Chen HL, Lin TY Authentication of medicinal herbs using PCR-amplified ITS2 with
specific primers//Planta Med. 2007, Oct; 73(13): 1421-6. Epub 2007 Oct 1]. B nporotune
UCMOJIB3YIOTCS crienuduunble HaOopbl pariMepoB BEL-1/BEL-3 u BEL-2/BEL-3 nns
amrumpuxanuu ITS2 yuactka p/IHK 55 nexkapcTBeHHBIX pacTeHUM.

TexHUYEeCKUM Pe3yJIbTATOM 3asIBJIIEMOT0 U300PETEHUS SIBIISIETCS pa3paboTKa paiMepoB
U pa3pylIaeMbIX 30HJ0B Ha OCHOBE JIAHHBIX BUIOCHENU(DUIHBIX HYKIICOTHUIHBIX
nocnenoBarenbHocTei saeproii JIHK pacrennii. B xauecTBe BUmocnenupuuHbIX y4aCTKOB
ucnonb3yetcs ITS2 pparment sipepHoit JIHK (internal transcribed spacer 2), o0maaaronmii
OOJIBIIION KOTIMIMHOCTBIO B reHoMe [Alvarez, [. & Wendel, J. F. (2003) Ribosomal ITS sequences
and plant phylogenetic inference // Mol. Phylogenet. Evol. 29, 417-434] v ucnioJjib3yembIii B
npoexktupoBanuu cuctemsl JIHK-6apkoaunra. B aTom perrnone nmokasaHa BbICOKas
BapuaOeIbHOCTD U MOTEHIMATbHAS TPUMEHUMOCTD B Ka4eCTBE MapKepHOTO ydyacTka [Stoeckle,
M. (2003) Use of DNA barcodes to identify flowering plants // Bioscience 53, 2-3].

[TpuHIMNIMATIbHBIE OTIMYMS TPOTOTUIIA OT 3asIBJIEHHOTO U300PETEHUS CIIEAYIOIIHE:
UACHTUDUIMPYIOTCS JIEKAPCTBEHHBIE PACTEHUS C HYKJICOTHUIHBIMU MOCIIEIOBATEIHHOCTSIMU
crienM(pUIHBIX TTpaMepoOB, OTIMYHBIE OT 3asiBJIeHHbIX. Habop cMHTeTMUeCKux
OJIMTOHYKJIEOTUJIOB 151 BHISIBJIEHUS] BUOBOM MPUHATIEAKHOCTU JIEKAPCTBEHHOTO PACTEHUS
- apanuu BbICOKOM (Aralia elata (Miq.) Seem.), BKJIFOUYAIOILIUI IPOBEAEHUE ITOJIMMEPA3HON
nerHoi peakimu ¢ pparmentom ITS 2 speproit JIHK, rae mis naeHTrdUKamm JaHHOTO
pacTeHUsI UCTIOJIB3YIOT CrielM(UUHBIE TPSAMOI, OOpaTHBIN MpaiMeEPhI U pa3pylIaeMbIil 30H]1,
i€ B KAUECTBE MPSIMOTO Mpaimepa ucnoib3yercs nocienosarenbHocts J{HK co cnenyrommm
Hykj1eoTUAHBIM cocTaBoM: 5'-CGGCAACGGATATCTCGGCT-3'
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B KauecTBe 00OpaTHOro MmpariMepa uctoiab3yercs nociaeaoBateabHocTs JJHK co

caenyrommM HyKiI1eoTUAHbIM cocTaBoM: 5'-GGGTCACCGCACGACATGAG-3'

B KQUeCTBE pa3pylIaeMoro 30Ha ucnoib3yercs nocieaoparenbHocTs JJHK co

CIIETYIOIIUM HYKJICOTHUIHBIM COCTaBOM: ((hIyOpecleHTHAsI MeTKa)-5'-

C ATCGAGTCTTTG AACGC AA-3' -(racuren).

PaGora Haz co3gaHueM paiMepoB CTPOUTCS CIIEAYIOIIUM 00pa3oM.

1) C moMOIIbI0 OTKPBITHIX U KOMMEPUYECKUX 0a3 JAHHBIX HYKJICOTUIHBIX
MOCJIeIOBATEIbHOCTEN PA3IMUHBIX BUJIOB PACTEHUI JTMOO B Pe3yJIbTATe CAMOCTOSITEILHOTO
OIpeJIeIICHUsI HYKJIEOTUIHOM MOCIIeI0BATEIbHOCTA PACTEHUM BIOUPAETCS yUaCTOK TeHOMA,
BCTPEYAIOIIUICS Y BCEX BUIOB.

2) Ha ocHOBaHMM BEIOPAHHOT'O YYaCTKA T€HOMA C ITOMOIIIBIO CIIENMATIbHOTO POTPAMMHOTO
o0ecreyeHus Wik BPyYHYIO MTOI0UPAETCS MOCIIeI0BATEIbHOCTh OJIMTOHYKJIEOTU/IOB,
UCIoJIb3yeMbIX 115 mpoBeaeHus [T P-peakuuu (2 ipatimepa v 3011). Ha nanHowm artarie
paboTa 3aKJIrouaeTCsl B CO3JaHUU BhIPABHUBAHUSI MHOTHX ITOCIIEIOBATEILHOCTEH U BBIOOPE
y4acTKa MOCIIeI0BATEIILHOCTH, TA€ MPUCYTCTBYIOT OTJIMYMS IJIS1 CO3JaHUSI IIPSIMOTO,
0o0paTHOro npaMepoB U 30H1a. BbIpaBHUBaHME T€HOMHBIX IIOCIIEI0BATEIbHOCTEN O3HAUAET
CpaBHEHHUE MOCIIEIOBATEIBHOCTEN MHOTHUX BUAOB JIPYT C APYTOM, TOUCK TOMOJIOTUYHBIX JIJIST
pacTeHU y4acTKOB.

3) U3rotosiieHue mpanmMepoB U 30H]1a TPOU3BOJUTCS HA aBTOMATUUECKUX CUHTE3aTOpaX.

4) C moMOoIIbIO MPAKTUYECKUX IKCIIEPUMEHTOB JOKA3bIBAETCS TPUTOTHOCTD MOA0OPAHHBIX
MOCJIENOBATEIIbHOCTEN 11 KOHKPETHBIX LEJIEH.

AHaJIM3 HyKJIEOTUAHOTO TToJIMMOpdU3Ma rociieqoBaTebHOCTH ITS2 Ha OCHOBaHUM JAHHBIX
NCBI (http://www.ncbi.nlm.nih.gov/) 1 CEKBEHUPOBAHHBIX de NOvVo MOCIIET0BATEIIbLHOCTEN
BUJIOB, HE pa3MEIIEHHBIX B TeHOAHKE, MO3BOJISIET MPUMEHUTD JaHHbIE TTOCIEA0BATEILHOCTH
B KaueCTBE OCHOBBI JIJIs1 CO3aHMs IpaiMepoB. s nerexkuuy HakoruieHus npoaykra [TL[P
B XOJ€ PEAKINH UCTIOJIB3YIOT TEXHOJIOTUIO C pa3pymaeMbiM 30HA0M (Holland P M, Abramson
R D, Watson R, Gelfand D H. Detection of specific polymerase chain reaction product by utilizing
the 5'-3' exonuclease activity of Thermus aquaticus DNA polymerase.//Proc Natl Acad Sci U S
A. 1991 August 15; 88(16): 7276-7280).

B kauectBe ¢uryopecueHTHON METKHU UCTIOIB3YIOT, Hanipumep, FAM, B kauecTBe TracuTes
BHQ1 (Bo3MOXHBI Apyriue KomOuHaIMu (G1yopodhOpOB v TACUTENIEN U 9TO HE SIBIISIETCS
MIPEIMETOM OXPaHbl aBTOPCKUX IPAB).

AHanornyHbIe HAOOPHI, PEAKIMOHHBIC CMECH, TIPAUMEPBI TS aMIUTA(DUKAIUN U BBISIBIICHUS
BUJIOBOM MPUHAJIEKHOCTH apaJiii BhICOKOM (Aralia elata (Miq.) Seem.) He BBISIBJICHBI.

Xoa paboThl ¢ MPUMEHEHUEM HAOOPA CUHTETUYECKUX OJIMTOHYKJIEOTHUIOB IS
aMIUTM(PUKAIUA COCTOUT U3 CIICAYIOIINX I1aTroOB.

ITpumep

1) Pacturenpubiit MaTepuan nepea nposeaeHueM I[P ¢ nomourkio 3asaBnsiemoro Habopa
MIPOBOUTCS Yepe3 MpoLeaypy IpoOONOAroTOBKH € UCTIOIb30BaHUEeM Habopa Diamont DNA
kit B COOTBETCTBHM C MHCTPYKLMEN ITPOU3BOIUTEIS; B XOAE 3TOM ITPOUEAYPBI U3 PACTUTEIILHOTO
matepuaia Boiaensercs JJHK, kotopyto B cBoto ouepenp ucnonb3yroT gis [TLP.

2) [TonmuMepaszHyIo HEMHYI0 peakiuio mpoBoasT Ha amrumdukatope CFX96 (Bio-Rad,
USA). AMiumidukanys TpoBOIUTCS IO cieayomeit mporpamme: 1 muki: 95°C - 3 mun; 40
mki10B: 95°C - 10 cek, 58°C - 30 cek (Ha JaHHOM CTa UM ITPOU3BOIUTCS CKAHUPOBAHKUE YPOBHS
dbayopecueniym). MIHKyOaIrMoHHast CMECh KOHEUHBIM 00BEMOM 25 MKJI COJIEPXKUT: 14,1 MKIT
H20; 2 mxn JHK; 2,5 mxi 10X 6ydep; 2,5 mki 25 MM MgC12; o 1 Mk 10 MM kaxaoro
nparimepa; 0,5 MxJi1. 30Haa; 1,2 Mkt 20 MM dNTPs; 0,2 mxn Tag-ronmmmepassl. Pesynsrat
aMIUTM(PUKALIUK OTIPEACIISIIOT 110 HapaCcTaHUIO YPOBHS (yopecteHuuH, ¢ur. 1.
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J1i1s1 BBIIBIIEHUS apajivu BbicOKOM (Aralia elata (Miq.) Seem.):

B Ka4E€CTBE MPSIMOTO MpaiiMepa UcroJib3yercs nocnenosatenbHocth JJHK co cnenyrommm
HykjeoTuaHbIM cocTaBoM: 5'-CGGCAACGGATATCTCGGCT-3', B kauecTBE 0OpaTHOTO
npariMepa ucnosblyercs nocnenoBatenbHocTh JJHK co crneayrommmM HyKI€OTUAHBIM
coctaBoM: 5'-GGGTCACCGCACGACATGAG-3', B KauecTBe pa3pyliaeMoro 30H1a
ucrnosab3yercs nociuegosarenbHocTh JJHK co crnenyrommm HyKI€OTUITHBIM COCTABOM:
(pryopecuenTHast metka)-5'-C ATCGAGTCTTTG AACGCAA-3' -(racures).

INacurens pacnonaraercs Ha 5'-KoHIIE, a IyopecleHTHAst MeTKa Ha 3'-KOHIIe pa3pyliaeMbIX
30H/IOB.

Pa3zpaboran HaOOp CUHTETUYECKUX OJIMTOHYKJIEOTUAOB ISl BBISIBIIEHUS BUIOBOM
MIPUHAJIEKHOCTH JIEKAPCTBEHHOTO PACTEHMS - apaJiui BBICOKOM (Aralia elata (Miq.) Seem.)
METO/IOM MOJIMMEPA3HOM LIEMTHOM peaKvy ¢ AETEKIMEN B pekuMe peaibHOro Bpemenu. Habop
00J1a/1a€T BEICOKOM YYBCTBUTEIILHOCTHIO U CIIEU(PUIHOCTBIO0, TTO3BOJISIET OBICTPO U IOCTOBEPHO
MMPOBECTU WICHTU(PHUKALUIO PACCMOTPEHHOTO JIEKAPCTBEHHOTO PACTCHMSI.

dopmyiia U300 peTeHUs

Habop cMHTETHYECKHUX OJIMTOHYKJICOTUIOB IS BBISBJICHUS BUIOBOM IIPUHAIC)KHOCTH
apayimu BbICOKOM (Aralia elata (Miq.) Seem.), BKJIIOUAIOIIXNA TPOBEICHUE TTOJIUMEPAZHON
nernHou peakiyu ¢ pparmentoM ITS2 saeproit JIHK, oTanyaromuiicss TeM, 4To s
UICHTU(PUKAIINN UCTTOIB3YIOTCS BUAOCTICHU(UIHBIC YUACTKU JJISI CO3AaHUS TTPSIMOTO,
00paTHOTO MpaiMepoB U pa3pylIaeMoro 30H/1a: B KaueCTBe MPSIMOro Ipaiimepa -
nocnenoBartenbHOCTh JJHK co crnenyrommm HyKJI€OTUIHBIM COCTABOM: 5'-
CGGCAACGGATATCTCGGCT-3', B kauecTBe 0OpaTHOIO Mpaiimepa - MocIeT0BATENIbHOCTh
JHK co craenyrommum HykiaeoTuaHbIM cocTaBoM: 5'-GGGTCACCGCACGACATGAG-3', B
KauecTBe pa3pyllaeMoro 30H,1a - nocieaoateabHocTh JJHK co creayronum HyKJI€OTUTHBIM
coctaBoM: (pyopecueHTHas MeTKa)-5'-CATCGAGTCTTTGAACGCAA-3' -(racuTeb).
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